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STATEMENT OF ISSUES PRESENTED FOR REVIEW 


l. In promulgating the final standard for occupa- 


tional exposure to ethylene oxide ("EBtO"), the Secretary of 











Labor (the "Secretary") assumed that there can be no safe level 
of exposure to potential carcinogens, failed to consider or 
explain evidence at odds with that assumption, and misrepre- 
sented the substantiality of evidence offered as the basis for 
the final standard. Did the Secretary's conduct violate his 
duty to demonstrate on the basis of the best available evidence 
that the standard is necessary to eliminate a significant risk 
of harm to employees, thus requiring invalidation of certain 
provisions of that final standard? 

2. Does substantial evidence support the Secretary's 
finding that a l part per million ("ppm") permissible exposure 
level ("PEL") and a .5 ppm “action level" are aecessary to 
eliminate a significant risk of harm to employees occupationally 
exposed to EtO2 

2% Is the Secretary's standard requiring signs 
and labels stating that EtO is a CANCER HAZARD AND REPRODUCTIVE 
HAZARD supported by substantial evidence that such signs and 
labels are necessary to eliminate a significant risk of harm? 

4. The rulemaking record did not contain substantial 
evidence upon which the Secretary could have Found that a 
short-term exposure limit ("STEL") for occupational exposure to 
EtO is necessary to eliminate a substantial risk of harm. In 
view of this, did not the Secretary proceed correctly in decid- 
ing not to include a STEL in the final EtO standard? 

The pending case previously was before this Court 


under the same title and case numbers on the motion of Peti- 





tioner Association of Ethylene Oxide Users for a stay pending 


review. Public Citizen Health Research Group v. Rowland, 
Association of Ethylene Oxide Users v. Rowland, Nos. 84-1252, 


84-1392. A related case also has been before this Court, 


Public Citizen Health Research Group Vv. Auchter, 702 F.2d 
1150 ID.C, Cir. 2983). 


STATEMENT OF THE CASE 
I. Nature of the Case 
Before the Court in these consolidated review pro- 
cosdines are thef conduct of the Secretary of Labor in promul- 
gating the Occupational Health and Safety Administration's 


("OSHA's") final standard concerning occupational exposure to 


dedi crues ("EtO"), and, consequently, the validity of 


certain key provisions of the EtO standard. 

OSHA's standard primarily addresses medical and 
hospital uses of EtO, uses which account for less than two 
one-hundredths of one percent of the total yearly domestic 
EtO production. The use of EtO as a medical sterilant (pri- 
marily in a 12% ~ 88% EtO/chloroflurocarbon mixture) protects 
the life and health of millions of patients every year, in 
situations ranging from 'the recent well-publicized artificial 
heart transplants to the numerous unheralded life-saving and 
health preserving procedures which occur in medical facilities 
throughout the nation every day. Because no other substance 


kills all known organisms and penetrates the polyethylene bags 
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containing sensitive medical devices and instruments, there is 


® 
no satisfactory substitute for EtO as a sterilant. Neither i 
steam nor radiation methods sterilize delicate and/or reusable 
di medical instruments and devices as cost-effectively and thor- 


oughly as EtO. Radiation, for example, will discolor and/or 
render unusable many materials. Similarly, steam is effective 
but may not be used for heat- or moisture-sensitive devices. 


And pasteurization methods are inadequate to kill most dangerous 





orgenisns.S 
IJ The Association of Ethylene Oxide Users (the "Associa- 
tion"),l whose members include employers engaged in the sterili- 
zation of pharmaceuticals, medical equipment and devices, as 
Ll well as companies that utilize EtO for other purposes, including 
the decontamination or sterilization of other products, is 
committed to protecting employees' health and safety. The 
( Association contends, however, that the Secretary proceeded 
improperly in promulgating the final EtO standard by prejudging 
certain crucial factual issues, by disregarding evidence incon- 
Ll sistent vith OSHA's stated assumptions, and by failing to : 
support certain key findings with substantial evidence on the 


rulemaking record. Accordingly, the Association contends that 









ij In this regard see Death, Sterilization Change May Be 
Linked, Hospital Sterilization News, September 19094, at 1.( three 


infant deaths in University of Maryland Hosp..tal after neonatal 
intensive care unit abandoned EtO sterilization out of concern 


it could not comply with OSHA's new standard). 














certain provisions of the final standard must be invalidated or 


2/ 


revised.— 


II. Procedural Background 
In September 1981, OSHA denied the petition of Public 


Citizen Health Research Group ("Public Citizen") that OSHA issue 
an emergency temporary standard reducing, the permissible 
exposure limit of EtO to a TWA [time-weighted average] of l ppm 
[part per million]. Subsequently, Public Citizen prevaile: in 
its civil action to obtain an order commanding the issuance of 
an emergency standard. Public Citizen Health Research Group v. 
Auchter, 554 F. Supp. 242 (D.D.C. 1983). 

On the appeal of that decision, this Court ruled that 
the District Court had, in ordering OSHA to issue an emergency 
standard, “impermissibly substituted its evaluation for that of 
OSHA." Public Citizen Health Research Group v. Auchter, 702 
0.74 1350, 1453 (D.C, Cit. 19098): The Court agreed, however, 
that OSHA's conduct was the "least responsive course short of 
inaction," id., and that the record showed a significant risk 
resulting from EtO exposure. Id. Accordingly, the Court held 
that "OSHA must expedite the rulemaking. . . ." Id. 

Pursuant to the Court's order, OSHA, on April 21, 


1983, issued a proposed rule and notice of hearing, inviting 


os 





2/ The Association does, however, support the Secretary's 
decision not to include a STEL in the final standard. See 
discussion below, pp. 35-40. 





interested parties to submit documentary evidence into the 
docket and to participate in public hearings. 48 Fed. Reg. 
17284 (April 21, 1983). Those hearings were held July 20-22 and 
July 25-28, EE A Although OSHA, in initiating its rulemaking 
sought comments on a variety of issues related to the feasi- 
bility of, and level of protection afforded by, the proposed 
standard, 48 Fed. Reg. at 17284-85, OSHA never requested com- 
ments on whether there was a safe level of exposure to EtO. 

On June 13, 1984, OSHA submitted to the Officel of 
Management and Budget ("OMB") for r-cview, pursuant to Execu- 
tive Order 12291, the final ethylene oxide rule, which included 


a short-term exposure limit ("STEL") for ethylene oxide exposure 


in addition to a 1 part per million ("ppm") 8 hour time-veight- 


ed average ("TWA") permissible exposure limit ("PEL"). See Ex. 


167-B, at 223-24 (App. 234-35). In kovni to a letter from 
OMB dated June 14, 1984 ("OMB Letter") (Ex. 162) (App. 415- 
un” OSHA deleted the STEL from its final rule and announc- 
ed instead that it would continue to gather evidence on the 
issue and decide in approximately 6 months whether to include a 


STEL in the final rule. 49 Fed. Reg. at 25775 (June 22, 1984) 


(App. 469). 


3y References to the transcript of the hearing, which is 
Exhibit 164 in the rulemaking docket, along with references to 
the joint Appendix ("App.") will be in the form "Tr. lle 
(ADP. Ve" 

4/ Citations to exhibits in the rulemaking record will 
be in the form “Ex... (App. Je" 








On June 22, 1984, OSHA issued its final standard 
concerning "Occupational Exposure to Ethylene Oxide," 49 Fed. 
Reg. 25734 (June 22, 1984) (App. 427-503) to be codified at 29 
CP. 8 TILL). Among the significant provisions of 
the final rule,2/ which was scheduled to become effective 
August 21, 1984, are: (1) the 1 ppm PEL for an 8 hour TWA [§ 
1910.1047(c)]; (2) an “action level" of 0.5 ppm as an 8 hour TWA 
(employers whose employees are shown to be exposed to ethylene 
oxide in amounts at or below the action level are excused from 
certain requirements of the rule) (S 1910.1047(b), (d)(4), and 
(i)l: (3) monitoring to determine employee exposure (S 1910.1047 
(d)]; (4) “regulated areas" (demarcated and with restricted 
access) where employee exposures are in excess of the PEL [§ 
1910.1047(e)]; (5) engineering controls (i.e., equipment and/or 
plant modifications) and work practices required to reduce 
worker exposure below the PEL [§ 1910.1047(f)]; (6) medical 
surveillance of employees exposed to EtO at or above the action 
level for at least 30 days a year [§ 1910.1047(i)]; and (7) com- 
munication of ethylene oxide hazards to employees via signs (for 
regulated areas) and labels (on EtO containers) stating that EtO 
is a "CANCER HAZARD AND REPRODUCTIVE HAZARD" [§ 1910.1047(j)]. 
49 Fed. Reg. at 25796-99 (App. 490-493). Engineering controls 


must be implemented within one year after the effective date 





5/ References to the various provisions of the final 
EtO standard vili be to subsections of 29 C.F.R. § 1910.1047 in 
which they will be codified. 








and other requirements of the standard must be implemented 
within 180 days of the effective date (s iid Variant T 
49 Fed. Reg. at 25794-95 (App. 488-489). 

On June 18, 1984, the Public Citizen Health Research 
Group ("Public Citizen") and several unions filed a petition in 
this Court for review of OSHA's final EtO rule in order to 
challenge, inter alia, OSHA's failure to require a STEL. Public 
Citizen Health Research Group v. Tyson, No. 84-1252. On July 
25, 1984, this Court gr:. ted the Association's motion for leave 
to intervene in these proceedings. 

On July 31, 1984, the Association petitioned OSHA 
to stay the effective date of its final ethylene oxide rulc 
pending the Agency's further rulemaking on the issue of the 
STEL and pending this Court's final disposition of the instant 
case. Subsequently, on August 6, 1984, the Association filed 
its own Petition for Review (No. 84-1392) which was by this 
Court's Order of August 15, 1984, consolidated with No. 84-1252. 

On September 4, 1984, the Court denied the Associa- 
tion's motion for a stay of the final EtO rule without prejudice 
to the Association's right to renew its motion following exhaus- 
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_____6/ Pending OMB's review of information collection require- 
ments pursuant to the Paperwork Reduction Act, 44 U.S.C. 
§ 3501, the effective dates of certain provisions of the Final 
EtO standard have been postponed. The affected provisions 
include, inter alia, those pertaining to: exposure monitoring 
[§ 1910.1047(d)]; regulated areas [§ 1910.1047(e)]; written 
compliance programs [§ 1910.1047(£)(2)]; emergency plans [§ 
1910. 1047(n)]; medical surveillance [§ 1910.1047(i)]; and 
hazard communication [§ 1910.1047(j)]. See 49 Fed. Reg. at 
25734, 25796-99 (App. 428, 490-493). 








tion of administrative remedies. By letter dated November 23, 


1984, OSHA denied the Association's stay petition. 


On January 2, 1984, OSHA published its decision 


not to include a STEL in the final EtO Standard, 50 Fed. Reg. 
64 (Jan. 2, 1985) (App. 536). Subsequently, on January 7, 
1985, Public Citizen et al. filed a second petition for review 
of OSHA's a to impose a STEL. Public Citizen v. Rowland, 


No. 85-1014. And finally, on January 23, 1985, this Court 
8/ 


denied the Association's renewed motion for stay pending review. 
III. Facts Relevant to the Issues on Review 
A. The Asserted Scientifi~ Basis for the 1 ppm PEL 

The rulemaking record is devoid of evidence that EtO 
has been the cause of cancer in human beings. Rather, as OSHA 
characterized the basis for the 1 ppm PEL, "in setting the 
standard, the Agency extrapolated the existence of a cancer risk 
to human beings from direct evidence of positive animal studies 
and supportive epidemiological results." Secretary of Labor's 
Opposition to Motion for Stay Pending Review ("OSHA's Opposi- 
rion”) at 3ds 


7/ The Public Citizen has since moved that its latest 
petiton be consolidated with the related consolidated cases, 
Nos. 84-1252 and 84-1392. Public Citizen also has moved for the 
dismissal, on grounds of mootness, of No. 85-1037, a related 
case involving the same parties that was transferred from the 
United States District Court for the District of Columbia. 


8/ The Court also denied Public Citizen's Motion to Hold 
Briefing in Abeyance. 
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When it published the final EtO standard, OSHA summar- 
ized its conclusions concerning the health effects of ethylene 
oxide in somewhat greater detail: 


OSHa's determination that EtO is a po- 
tential occupational carcinogen was based 
primarily on the positive findings of the 
chronic inhalation studies performed 
{upon rats] at the Bushy Run Research Center 
(EX. 2-9] and for NIOSH. (Ex. 6-16].9/ 
This is supported by the strongly suggestive 
epidemiological [i.e., human] findings of 
Morgan et al. (Ex. 6-5] and Hogstedt et al. 
(Bx. 2-8, 2°22]. > 0 s 


The work of Pero (Ex. 6-12, 6-13] et al. and 
the data submitted by Johnson & Johnson [Ex. 
137] establish that EtO exposure at rela- 
tively low levels produces effects [increas- 
ed levels of sister chromatid exchanges 
("SCE's")] in man related to its probable 
carcinogenic mechanism. 


The recent report by Hemminki [Ex. 6-7] et 


al., suggests that EtO exposure may cause an 
increase in spontaneous abortions. The 
fetotoxic hazard of EtO with regard to 
exposure of the female is supported by 
positive findings in the animal studies 
performed by Hackett [Ex. 6-10] et al., 
Jones-Price et al., (Ex. 6-9] and LaBorde 
and Kimmel (Ex. 2-24]. 
10/ 


me man 


49 Fed. Reg. at 25754 (App. 448). 
Utilizing the Bushy Run rat study's data base (49 Fed. 


Reg. at 25757 (App. 451), and the mathematical analysis of Dr. 


=F The rats in the Bushy Run study were exposed to 
high levels of EtO on a constant basis throughout their life- 
times: 10, 33, and 100 ppm for 6 hours per day, 5 days a 
week, over a two year period. 49 Fed. Reg. at 25756, (App. 
450). r 


10/ The evidence relied upon by OSHA, as well as record 
evidence detracting from the substantiality thereof, are 
discussed below at pp. 13-35. 
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Kenny Crump (Ex.34) (App. 1375), OSHA estimated that the risk 
from exposure to EtO is approximately 634 to 1093 excess deaths 
per 10,000 workers exposed to EtO at 50 ppm, and that the risk 
at l ppm is approximately 12 to 23 excess deaths per 10,000 
exposed workers. 49 Fed. Reg. at 25762-63 (sp. 456-457). 
OSHA likewise concluded that there is a dose-response relation- 
ship between exposure to ethylene oxide and survival time. 49 
Fed. Reg. at 25760 (App. 454). 

OSHA based its analysis of the significance of the 
risk upon an assumption that exposed workers in workplaces 
in compliance with the PEL would be exposed to l ppm 8 hours 
per day throughout a 45 year vorXing lifetime. 49 Fed. Reg. 
at 25764 (App. 458). Based upon this profile, OSHA estimated 
that "the risk at l ppm will be between 12 and 23 cases per 
10,000. The upper confidence limits for this assessment are 21 
to 33 deaths per 10,000 workers." In contrast, OSHA estimated 
that the excess risk of cancer at the previous PEL of 50 ppm 
is between 634 and 1093 cancer related deaths per 10,000 em- 


ployees. Id. 


B. In Setting the ETO Standard, the Secretary 
Employed Certain Assumptions Embodied in 
OSHA's Cancer Policy Which Precluded Consi- 
deration of Evidence Showing That There 
Exists a Safe Threshold Level of Exposure to 
EtO and Which Shifted to Employers the Burden 


of Showing That Such Safe Levels Exist. ae 


In OSHA's Opposition, the Secretary conceded 
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several key assumptions embodied in OSHA's Cancer Policy2+/ 
were applied in the EtO standard setting. Thus, one of OSHA's 
"primary assumptions” in converting data from the Bushy Run rat 
study to conclusions about exposure responses in humans was the 
assumption that "there is no ‘threshold’ level below which EtO 
exposure is harmless.” OSHA Opposition, at 17, n.14; see Cancer 
Policy, Section 1990.143(h) (App. 572) ("no determination will 
be made that 'threshold' or 'no-effect' levels of exposure can 
be established for a human population exposed to . . . any 
specific substance"). Furthermore, "OSHA determined as a matter 
of policy long ago that ‘laboratory animals are suitable test 
models for determining the cancer-causing potential of a toxic 
Substance in humans.'" OSHA's Opposition at 35, citing the 
Cancer Policy; see also Appendix to OSHA's November 23, 1984 
letter denying stay, ("Denial App.") at 4, 20-21. 

The Cancer Policy permits the determination of poten- 
tial carcinogenicity to be made on the basis of a single animal 
study (i.e., positive results from independent testing in the 
same or other species, positive results from short-term tests, 


or induction of tumors at injection or implantation sites). See 


—— aa a 





11/ OSHA's criteria and procedures governing the "Identi- 
fication, Classification, and Regulation of Potential Occupa- 
tional Carcinogens," 29 C.F.R. Part 1990 (1984) (relevant 
portions appear as App. 564-576) will be referred to herein as 
the "Cancer Policy." Pursuant to the Cancer Policy, OSHA may 
identify and classify potential occupational carcinogens "on 
the basis of human epidemiological studies and/or carcinogen- 
isis bioassays in animals." 29 C.F.R. § 1990.111(d) (App. 567- 
568). 
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Section 1990.112(a) and (b) (App. 568). Although "evidence of 
concordance” is considered desirable, the Secretary may deter- 
mine that concordance "is not necessary." Id. 

The Cancer Policy also specifies that "positive 
results obtained in one or more human epidemiologic studies will 
be used to establish the qualitative inference of carcinogenic 
hazards to workers," Section 1990.143(a) (App. 571), and that 
"(plositive results for carcinogenicity obtained in mammals 
exposed to high doses of a substance will be used to establish 
the qualitative inference of carcinogenic hazard to workers." 
Section 1990.143 (g) (App. 572). 

Finally, in addition to the flat prohibition against 
findings concerning threshold or no-effect levels, the Cancer 
Policy requires that “arguments against" the Secretary's 
evidence or methodology “will be considered by the Secretary 
only if" the arguments or evidence presented meet certain 
extremely detailed and stringent criteria.22/ 

The assumptions in OSHA's Cancer Policy thus permit 
the Agency to infer a carcinogenic hazard from extremely limited 
evidence while foreclosing and/or severely circumscribing the 
Agency's consideration of evidence that counters OSHA's own 


evidence or methodology. 








12/ See, e.g., 29 C.F.R. § 1990.144(a) (re: non-positive 
results in human epidemiologic studies); (c) (re: differences in 
metabolic profiles between animals and humans suggesting that 
animal studies establish no potential carcinogenic risk to 
exposed workers); (d) (re: arguments that positive results from 
animal studies at high doses do not establish carcinogenic risks 
for exposed workers at low doses). App. 573. 
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Ca OSHA Disregarded Evidence Demonstrating the 
Likelihood of a Safe Threshold Level for 


Occupational Exposure to EtO. =F LL 


In “Pharmacokinetic Aspects of Worker Exposure" 
(Ex. 135-B) (App. 1614-1630), Dr. Thomas Darby, et al., discuss- 
ed the primary importance of "dose" as a "determinant of toxi- 
city," and emphasized that "[w]ith ethylene oxide, like most 
substances, there appears to be a 'no effect dose’. . . ." App. 
1614. Fo chermore, because “metabolism can detoxify an agent at 
low doses" (App. 1624), and because "a detoxification mechanism" 
can make a "no effect dose" a possibility (App. 1614), Darby 
stressed the importance of determining how and at what rate EtO 
is waéreten from the body. As Darby observed, “clearance is a 
first order function." App. 1619. Thus, the body attempts, to 
the extent it is able, to "clear" or remove foreign substances 
as quickly as possible. 

It has been established that the half-life of EtO in 
the blood is approximately 30 minutes, and that the substance is 
rapidly cleared after exposure ceases. App. 1619. Thus, in 
contrast to the continuous high-level exposure experienced by 
the rats in the Bushy Run study (permitting no "clearing" of EtO 
during the day), EtO absorbed by humans as a result of intermit- 
tent low-level occupational exposures would be 90% cleared in 
two hours and virtually completely cleared within approximately 
three hours of exposure. 

In addition to Dr. Darby's discussion of clearing and 


La 
threshold levels, it vas also established on the record that "no 





adverse health effect has been reliably demonstrated in man 
following exposure to 10 ppm... ." Hazard Assessment of 
Ethylene Oxide (Ex. 47), at iii-iv (L. Golberg ed. 1983) (App. 
1443-1444). 

Finally, OSHA itself earlier had taken the position 
that "the record contained no direct evidence of an excess risk 
of cancer at chronic exposure levels below 14 ppm TWA, nor any 
direct evidence of such a risk from intermittent exposure at 
higher levels. . . ." See OSHA's Memorandum of Points and 
Authorities in Support of Defendants' Motion for Summary Judg- 
ment ("OSHA's Summary Judgment Memorandum") filed in Public 
Citizen v. Auchter, 554 F. Supp. 242 (Obes 1983), AU 19. 

Not only has the Secretary failed to mention (let 
alone dispute) the evidence concerning threshold levels, he has 
failed to explain his apparent reversal of his earlier view of 
record evidence that supports the existence of a threshold for 
EtO exposure. 

D. OSHA Failed Adequately to Consider Differences in 

Breathing Rates Between Rats and Humans and the 


Implications of Those Differences for Human Risk 
Assessment. 


i as may arma en 











As Darby et ai. emphasized in "Pharmacokinetic 
Aspects of Worker Exposure," Ex. 135-B, the alveolar ven- 
tilation rate for rats "is four times that for man." App. 
1616, emphasis supplied. Thus, as shown in Table 2 of the Darby 


study, the total body uptake in micrograms/minute/kilogram at 


50 ppm EtO over 6 hours would be 20 for rats but only 5 for 





p humans. App. 1618. In other words, the 33 ppm exposure dose at 
which the Bushy Run and NIOSH subject rats showed statistically 
significant effects would translate to approximately 132 ppm 

p for humans. And, as Dr. Darby stressed, carcinogenesis or 
reproductive effects as responses to high doses of ethylene 


oxide do not support a conclusion that EtO in lower doses will 


b causa such responses. See Ex. 3-41 (App. 787-796); see also Ex. 
47 at 19-24, App. 1447-1452. 
OSHA has claimed that "[b]reathing rates were consi- 
0 dered in the OSHA Preliminary RisX Assessment and vere incorpor- 
ated into the Risk Assessment when converting the dose in rats 
to an equivalent dose in humans." OSHA's Opposition at 37. In 
i support of this assertion, OSHA cited: (1) its "assumption 5" i 
("that it is appropriate to apply a scaling factor to achieve 
tequivalent human doses' based on the rat data"): (2) and 
` "Denial App. at 13-14," wherein OSHA quoted its own Preamble (49 
Fed. Reg. at 25760) (App. 454) containing the contention of 
OSHA's expert witness, Dr. K. Crump, that, "if different assump- 
m tions on the breathing rates of the animals had been used, the 
estimates of risk under a linear model would be 1.5 to 2.5 times 
higher." 
d a 
The Deniai App. also vas cited as containing OSHA's 
justification for choosing a specific figure for the "total 
© 
e 
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amiant 
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volume of air that a worker would be expected to breathe in a 


wl3/ 


normal working day. And according to OSHA's Preamble: 


Crump also calculated [that] ... if OSHA had 

used milligrams of intake per surface area 

per day, an expression of dose used 

routinely by the Environmental Protection 

Agency ["EPA"], instead of milligrams per 

kilogram of body weight per day, ... 

this expression of dose would increase 

the estimates of risk approximately 5- 

to 6-fold. 

49 Fed. Reg. at 25760, App. 454. However, neither OSHA's 
“assumption 5" nor Dr. Crump's observations suggest that OSHA 
accorded anything approaching adequate consideration to the 
crucial issue of differences in human and animal breathing rates 
and relative doses. 

First, Dr. Crump conceded at OHSA's hearing that his 
mode's did not incorporate pharmacokinetic considerations nor 
did they address partial lifetimes or the stage at which the 
chemical starts to act. Tr. 174 (App. 1788). Furthermore, Dr. 
Crump miscalculated when he applied the EPA formula. In con- 
trast, in EPA's Health Assessment Document for Ethylene Oxide 


("HAD"), EPA applied its mg/surface area/day formula to the rat 


data from the Bushy Run study relied upon by OSHA and found 





seman ane 





re aee - 


13/ Note, however, that, in contrast to the continuous 
exposures in the Bushy Run rat study, occupational exposure is 
not continuous throughout the day, but intermittent 77 once 
or twice a day at low levels. See discussion infra at 33-35 


regarding OMB's observation that OSHA's inflated assumptions 
concerning levels and duration of exposure distorts projected 


risk. 





that, whereas a male Fischer 344 rat exposed to EtO concentra- 
tions of 100 ppm for six hours would absorb a dose of 20.24 
milligrams/kilogram of body weight, the equivalent dose for a 
human in milligram per kilogram of body weight was 2.63, or 
roughly 13% of the equivalent dose absorbed by the rat. In 
other words, application of the EPA analysis reveals that a rat 
absorbs a dose roughly 7.7 times that absorbed by a human at 
equivalent exposure levels, a result directly opposite to that 
predicted by rte See HAD at 9-137. 

In view of the significant differences in relative 
doses absorbed by rats and humans at given EtO exposure levels, 


3/ 


rats and humans in occupational settings,“ Crump's compu- 
tational error, and his concession that he did not consider 
pharmacokinetic issues, it is apparent that when OSHA set its 
l ppm PEL for EtO, the Agency did not fully consider differences 
between rat and human metabolism, dose per body weight, and 
uptake resulting from breathing rate differences. 

Although OSHA noted that some commentors had raised 
questions concerning the effects of “possible differences in 
dosage, dynamics of exposure, metabolism, pharmacokinetics and 


ce te ara a ma, ene 


14/ Thus, the EPA analysis yields a comparative dose ratio 
(rats-to-humans) even higher than the 4-to-l ratio described by 
Darby. 


15/ The Bushy Run rats were exposed over their full 
lifetime and, as discussed above, to continuous high-level 
doses. Not only are human occupational doses intermittent and 
low-level, workers are not exposed from childhood until death, 
and rarely, if ever, over their entire working lifetimes. 
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repair mechanisms between species," rather than addressing 
these differences, OSHA simply observed that the questions are 
not "specific to ethylene oxide" and reiterated Crump's sugges- 
tion that regulations should not wait “until positive human 
data are available." 49 Fed. Reg. at 25756 (App. 450). In 
explaining its decision not to include a STEL in the final rule, 
however, OSHA made clear that "“[s]ince the effects of EtO are 
assumed to be dose dependent. . ., reduction of the total dose 
is the critical factor in dealing with the significant risks of 
EtO exposure." 50 Fed. Reg. at 73 (App. 545), emphasis in 
original. Given the conceded primacy of "dose" in assessing 
risk, OSHA's failure to consider pharmacokinetic evidence 
contradicting its “assumption” that no threshold is possible 


renders its significant risk finding all the more questionable. 


Es Animal Studies Provide Unreliable Data 
for Predicting Human Cancer Risk. 


Like OSHA, the EPA also has been examining the poten- 
tial. health hazards associated with Et0. Summarizing the 
problems associated with estimating human risk bascd upon animal 
studies, EPA's Carcinogen Assessment Group ("CAG") emphasized 
the "uncertainty of present estimations of cancer risks to 
humans at low levels of exposure . . . . (Gliven the limited 
data available from animal bioassays, especially at the high 
dosage levels required for testing, almost nothing can be known 
about the true shape of the dose-response curve at low environ- 


mental levels." See EPA's Health Assessment Document for 


Ethylene Oxide ("HAD") at 9-139. 
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In this light, it is not surprising that the OSHA 
rulemaking record contains documentation of the significant 
uncertainties involved in attempts to translate animal health 
effects to possible risk in humans. See Ethylene Oxide Industry 
Council's Hazard Assessment of Ethylene Oxide, Ex. 47; at 
134-149, App. 1486-1501. As Dr. Leon Golberg testified, there 
is "no basis for the assumption that man and test animals . . . 
will be equally susceptible to carcinogenic stimuli of the sort 
provided by ethylene oxide (or) . . . for the assumption that 
biological effects vill be the same at high and low exposure 
levels.” Tr. 493-94, App. 1790-1792. 

in tact, OSHA's heavy reliance on animal studies 
clearly is contrary to the weight of reputable scientific 
thought. As the Interdisciplinary Panel on CarcinogenicityiS/ 
made clear, there are multiple significant uncertainties in- 
volved in extrapolating from animal data to conclusions about 
human cancer risk. Criteria For Evidence Of Chemical Carcino- 
genicity, 225 Science 682 (Aug. 17, 1984) (hereinafter "Cri- 
teria"). One major uncertainty involves estimation of risks for 
humans exposed to low doses based upon data concerning animals 
exposed to high doses. As the Interdisciplinary Panel explained: 

Animal experiments are commonly conducted 


with higher exposure levels than those 
normally encountered by humans. Therefore, 








16/ The Interdisciplinary Panel is a prestigious inter: 
national group of cancer research specialists. 
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is to extrapolate the results from high 
doses to effects from doses corresponding 
to human exposure. The second step is to 
extrapolate across species from animal 
experimentation to the human situation. 
Both steps entail large uncertainties. 


The first step, extrapolation from high 
to low doses, depends upor the presumed 
dose-response relationship. A number of 
mathematical models have been proposed 
for this extrapolation, each being neces- 
sarily simplistic. These dose-response 
models are quantitatively similar to one 
another in the range of experimentally 
observable response rates, that is, 10 
to 100 percent, yet they may yield substan- 
tially different estimates. Estimates for 
low-dose responses that differ by three to 
four orders of magnitude are not uncommon. 
This uncertainty is the single most impor- 
tant limitation of the models. Current 
knowledge does not yet allow the selection 
of one particular model, and experimental 
data from animal bioassays are not suffi- 
cient to discriminate among the competing 
models. 


Criteria, 225 Science at 685-80. 
The Interdisciplinary Panel also highlighted the 
uncertainties induced by "spontaneous" càncicd the "possible 


existence of thresholds,” and the mechanism of carcinogenic 


ment 











17/ As vas discussed during OSHA's EtO rulemaking, Fischer 
344 tats (the rats used in the Bushy Run and NIOSH studies) 
spontaneously (i.e., without exposure to any chemical) develop 
many of the same cancers found in the studies relied upon by 
OSHA. See Ex. 47, at 135-36, App. 1487-1488. For a full 
discussion of such spontaneous cancer development in these rats, 
see D. Goodman, et al., Neo lastic and Nonneo lastic Lesions in 
Aging F344 Rats, 48 Toxicology and Spptied Pharmacology 237 
(1979), Tables 1-3. And see 49 Fed. Reg. at 25756, App. 450, 
uoting Ethylene Oxide Industry Council's ("EOIC's") observation 
(in Ex. 47) that the leukemia data from the Bushy Run study 
“offer a lower level of confidence" because of this spontaneous 
development of cancers. 
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action (id. at 686), and explained why responses of laboratory 
animals "to the carcinogenic insult may be substantially dif- 
ferent" than that of exposed human beings. 


Experimental animals are often geneticaily 
homogeneous and share nearly identical 
environmental conditions; however, they 
do not always agree, qualitatively and 
quantitatively, in their carcinogenic 
responge. In addition, they may differ 
in the’ site of their carcinogenic response. 
Humans are a genetically outbred species 
living under widely diverse environments; 
they are exposed to a large variety of 
carcinogens and noncarcinogenic modifying 
fact rs that may enhance or even inhibit 
the agent in question. There are unknown 
biases involved .in extrapolating dose 
response obtained under homogeneous experi- 
mental conditions to heterogeneous environ- 
mental conditions. 


Different age-related patterns of exposure 
may have a substantial effect on risk. 
Experimental animals are usually exposed to 
a rear-constant level for most of their 
lifetime, whereas human exposure patterns 
may vary widely from day to day. The 
results of extrapolating from one exposure 
pattern to another are dependent upon 
assumptions about the mechanism of carcino- 
genic action, thus providing another degree 
of uncertainty to extrapolation. 


Id. Significantly, the rats in the Bushy Run study incurred a 


viral infection which may have contributed to increased cancers 


8/ 


among the EtO-exposed populations. 


ma me a ae 


18/ Even the testimony of Dr. William Snelling quoted by 
OSHA makes it clear that only as to the control groups could the 
researchers say that there was no apparent adverse effect from 
the viral infection. Denial App. at 6. 








Finally, OSHA itself his conceded the unreliability of 
human risk projections based on animal data. OSHA's Summary 
Judgment Memorandum at 9. Accordingly, given the multiple 
uncertainties inherent in the use of animal data to predict 
human cancer risk, it is not surprising that a “high tumor 
incidence in humans . . ., as predicted by application of 
[mathematical] models to animal data, has not been verified in 
epidemiological studies, i.e., a strikingly increased incidence 
of one or more types of cancers in workers has not been ob- 
served." Ex. 47, at 148 (App. 1500). 


F. In Reaching its Finding of Significant Risk, OSHA 
Relied Upon Human Data Which Do Not Demonstrate an 


Appreciable Cancer Risk for Humans. a 


EPA's Cancer Assessment Group initially characterized 
the human data, including the Hogstedt studies relied upon wy 
OSHA, as constituting “limited bordering on inadequate, evidence 
that EtO is a human carcinogen." HAL at 9-160. 

Subsequently, however, Dr. Steven Bayard of the CAG 
testified at the October 3, 1984 hearing before EPA's Science 
Advisory Board and Environmental Health Committee that the 
confidence limits concerning the human data are "too uncertain 
to do anything with," and, therefore, that the CAG is eliminat- 
ing from the HAD any estimate of unit risk based on human 
studies. Science Advisory Board Hearing Tr. 155-57. In other 
words, the CAG's proposed classification of EtO "as being 


probably carcinogenic to humans" is based entirely on the rat 


data. See HAD at 9-160. 
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Even OSHA contradicts itself concerning the conclu- 
sions which can be drawn from the human studies upon which it 
relies. While OSHA claims that the Hogstedt studies "show a 
significant excess of cancer mortality in EtO production workers 
estimated to average to 6 to 28 ppm over twenty years," (OSHA's 
Opposition at 33-35, n.26) the Agency elsewhere has admitted 
that at least the epidemiological evidence in the rulemaking 
record (i.e., including the Hogstedt studies) contains "no 
direct evidence of an excess risk of cancer at chronic exposure 
levels below approximately 14 ppm TWA nor any direct evidence of 
any such a risk from intermittent exposure at higher levels 

. . ." OSHA's Summary Judgment Memorandum at 19; OSHA's 
Opposition at 35, n.26. See also OSHA's Summary Judgment 
Memorandum at 9-10, nn.14-15 (concessions concerning limitations 
on risk assessment based on Bushy Run data and problems with 
Hogstedt studies). 

OSHA also admitted that the authors of the second 
Hogstedt study noted its inconclusiveness in view of both the 
difficulties in assessing EtO exposure levels and the exposures 
of workers "to other suspect carcinogens such as ethylene 
dichloride, ethylene, chloroform, and bis (2-chloroethyl) ether, 
sometimes at very high levels." Id. at n.15, emphasis supplied. 
The workers in the first Hogstedt study ..so were exposed to 


9/ 


high levels of methyl focmate== which, although its car- 


mata lt CN a A A Ol A AN 


19/ Fifty percent of the sterilant used was methyl for- 
mate. And see 49 Fed. Reg. at 25739, App. 433, regarding 
testimony that EtO/methyl formate mixture may be more hazardous 
than EtO alone. 
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cinogenic potential has not been established, clearly is an 
extremely toxic chemical, and (unlike EtO) is used as a "mili- 
tary poison gas.” See Verschuren, Handbook of Environmental 
Data on Organic Chemicals 852 (2d ed.). See also Agricultural 
Pesticide Chemicals Handbook, 0-17 (5% methyl formate "inhaled 
for 30 minutes is lethal" to humans). 

Similarly, although OSHA has emphasized Dr. Robert 
Morgan's point that negative human studies do not necessarily 
establish that EtO is not a carcinogen (OSHA's Opposition at 39, 


n.28, citing 49 Fed. Reg. at 25740), the Agency neglected in 





that context to mention Dr. Morgan's conclusion (49 Fed. Reg. at 
25740, (App. 434) that the ethylene oxide mortality studies 
ie (i.e., regarding humans] failed to demonstrate any appreciable 
or significant risk of malignancy, a conclusion which is consis- 
tent with the decision of EPA's CAG not to rely upon the Hogs- 

g tedt studies in assessing cancer risk. 
Not only were "[n]o deaths from leukemia .. . seen 
(in the Morgan study] nor were there any statistically signif- 
e icant excesses from any specific causes of death," the exposed 
"workers appeared to enjoy a mortality rate less than expected 
for both cancer and non-cancerous causes." 49 Fed. Reg. at 
e 25754 (App. 448). Other limitations of the Morgan study incluve, 
inter alia, small cohort size, low statistical power, lack of 
consideration of latency period, and lack of information con- 
cerning percentage of cohort that survived a 10 year minimum 


latent period. Ex. 47, at A-27 (App. 1544). 
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The findings of Hogstedt's first study, i.e., suggest- 

ing that EtO may cause leukemia, are essentially contradicted by 

Morgan's study which found no leukemias and by the NIOSH monkey 

e study which similarly found no evidence of leukemia among the 


/ 
f 


monkeys exposed to 50 ppm or 100 ppm of EtO for two years .22/ 





a te te ge ats a a et A ae 


r) 20/ As pointed out in the EOIC Hazard Assessment: 


Caution must be exercised in interpreting 
the expected number of leukemia cases 
reported in [Hogstedt I] as these were based 
on an "estimated" number of exposed work- 

y ers--not on complete ascertainment of 
persons and person-years in a well-defined 
cohort. There was no attempt to validate 
the number of potentially exposed person- 
nel, thus the 230 persons may be an in- 
accurate estimate. Secondly, expected 

e incidence was calculated only for employ- 
ees working in the storage hall and ad- 
jacent areas, whereas one of the cases 
(Case 3) was a plant manager assigned to 


neither of these areas. third, no in- 
formation is given regarding the length 
e of exposure to EtO for Cases 1 and 2 and 


whether they could have worked opening 
newly sterilized boxes where exposure 
could have ranged to 1500 ppm. There is 
also the problem of confounding exposures 
to benzene and methyl formate. Because 
© of the small number of cases involved, 
the methodological problems mentioned, 
and the likelihood that this investigation 
was conducted subsequent to identification 
of the three leukemia cases, it is inappro- 
priate to interpret these results as in- 
dicative of the carcinogenic potential 

of EO. 


Ex. 47, at A-ll, (App. 1528). 
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And as OSHA itself stated: "(Blecause of these multi- 
ple exposures 2 the authors were unable to attribute the 
excess cancer incidents to a specific chemical, although they 
speculated that EtO and ethylene dichloride were the most likely 
causative agents." 49 Fed. Reg. at 25739, App. 433, emphasis 
supplied. 

In summary, as Dr. Leon Golberg emphasized, neither 
the animal studies nor the epidemiological studies suggest that 
exposure to ethylene oxide in dosages of 10 ppm or below causes 
any health hazard for humans. Ex. 47, at v. (App. 1445). And 
as OMB stressed, "(t]he issue of health effects at given expos- 
ures is « . « speculative 6 es »” July 404 1984 letter (Ex. 


162), appendix, p.l, App. 424. 


i dt 





21/ The EOIC Hazard Assessment summarized the problems 
with Hogstedt II as follows: 


(Als the authors acknowledge, it would be 
difficult to link EO directly to the al- 
leged increase in cancer incidence re- 
ported at this factory because of the 
multiple exposures of these workers and 
“he lack of good industrial hygiene moni- 
toring data or exposure estimates for the 
workers involved. In addition, the small 
number of reported cases requires that 
caution be exercised in interpreting 
the results of this study. No ten-year 
latency period was considered in the 
analyses of control (or non-exposed) 
workers; therefore, there is concern 
regarding the comparability of the results 
among cohorts. 


EX. 47, A-13, App. 1530. 
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OSHA's Reliance Upon Evidence of Chromosomal 
Aberrations and Sister Chromatid Exchanges 
is Contrary to the Weight of Reputable Scien- 


tific Thought. —ć ee 


OSHA claims that the Johnson & Johnson, Yager, and 
Pero studies, which purport to show increased levels of chromo- 
somal aberrations and sister chromatid exchanges ("SCEs") in 
exposed workers, support the Agency's conclusion that EtO is a 
carcinogen. 49 Fed. Reg. at 25745-46, 25754, (App. 439-440, 


448). Even if these questionable studies were viewed as reli- 


2/ 


able, OSHA's reliance upon their findings as supporting 
its conclusions that EtO causes cancer is contrary to the weight 
of reputable scientific thought. 

OSHA has argued that it "explored and resolved" 
contentions that chromosomal aberrations and SCEs do not either 


constitute a health impairment or support the agency's finding 


of EtO's carcinogenic potential. In defending its conclusion, 


the Agency relied upon testimony of Dr. Marvin Legator, an 
alleged “leading expert" in the field of cytogenetics, to the 


effect that "when a chemical . . . causes chromosome abnormali- 


a ae ah ae a ec 


22/ The considerable problems of these studies vere 
-extensively documented in the rulemaking record. These problems 
include, inter alia, small cohort size, poor procedures for 
retests, potential investigator bias, wide range of exposure 
estimates, lack of control for confounding variables, poor 
description of results, multiple exposures, and questionable 
Findings. See Ex. 47, at A-21-22 (Pero) (App. 1538-1539), 
A-29-30 (Johnson 8 Johnson), (App. 1546-1547); A-31-32 (Yager) 
(App. 1548-1549); Ex. 4-17, at 13 (App. 987). See also Memoran- 
dum of Petitioner Association of Ethylene Oxide Users in Support 
of Motion for Stay Pending Review ("Memorandum in Support of 
Stay") at 19-23. 
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ties . . . this is a prime indicator of exposure to a carcino- 
gen." See OSHA's Oppcsition at 40-42, citations omitted. Else- 
where, however, OSHA quoted the testimony of its own witness, 
Dr. Janice Yayer, that "“[a]n association between SCEs and 
chronic health effects such as cancer has not been established" 
(Denial App. at 22) as well as Dr. Julian Preston's unchallenged 
expert testimony that "increased frequencies of sister chromatid 


exchanges or chromosomal alterations have not been associated 


with any subsequent health effect . . . "o Id., quoting Tr. at 


1008-9. Furthermore, Dr. Yager conceded at the rulemaking 
hearing that increased SCES can result from a variety of causes, 
such as smoking, drugs and stress. Tr. 132-35 (App. 1784-1787). 
Other record evidence discussed such other causes of increased 
SCEs and their lack of significance regarding carcinogenicity. 
See Wolman, Some Views on Cytogenetic Effects of Ethylene Oxide, 
Ex. 135-B, Ch. 4, App. 1631; Ex. 49, App. 1559 (comments OE DE: 
Joseph Grisham). See also infra at 59. 

Not only is Dr. Legator's opinion concerning the 
significance of chromosomal aberrations contradicted by other 
evidence discussed by OSHA, his opinion clearly is outdated. 
As the Interdisciplinary Panel on Carcinogenicity stated in 
its Criteria for Evidence of Chemical Carcinogenjcity, Supra, 
tests for genetic changi which were popular beginning 


a 


23/ Such tests include tests for DNA damage, mutagenicity 
and chromosomal effects, including, inter alia, sister chromatid 
exchange. 
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approximately a decade ago, have fallen out Of favor as predic- 
tors of carcinogenicity. As the Panel observed: 


In the main these tests are effective at 
measuring their intended genetic end points 

and, when used in batteries, are effective 

for identifying genetic effects of chemical 
toxins. It is less clear how well these 

tests identify chemical carcinogens Or Queen, 
they should be used in the aBSence of vai 
corroborative data on carcinogenicity. 


The initially high correlation observed 

between genetic change and carcinogenicity 

has decreased with the enlargement of 

the set of chemicals tested and with the 

separation of test development from test 

deployment. 
Criteria at 684. In view of the Interdisciplinary Panel's 
discussion, the statements of Drs. Yager and Preston, and other 
evidence in the record, it cannot be said that Dr. Legator's 
assertions and OSHA's conclusions relying on claimed genetic 
effects constitute substantial or reputable scientific evidence 
that a reduction of the permissible EtO exposure level to 1 ppm 
is necessary to eliminate a significant risk of cancer for 
exposed employees. 

H, OSHA's Conclusions Concerning Asserted Reproduct 


Hazards From EtO Exposure are Based Upon Unreliavie 
and Insubstantial Evidence. 


OSHA based its conclusion that EtO is a "fetotoxic 
hazard" upon the HemminXi report (EX. 6-7) (App. 1031) as 


"supported by positive findings in the animal studies performed 


by Hackett et al., Jones~Price et al., and LaBorde & Kimmel, 


supra." 49 Fed. Reg. at 25754, (App. 448). At the outset, 


however, OSHA conceded that "[t]he proper interpretation of 
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reproductive animal data is a subject of debate among toxicolo- 
gists. Little information is available as to the appropriate- 
ness of using animal reproduction data as a basis for the 


quantitative assessment of risk in humans." 49 Fed. Reg. at 
24/ 
25752, App. 446. Accordingly, the primary basis for 


OSHA's reproductive hazard finding can only be the Hemminki 
report. 

The Hemminki report, however, cannot be character- 
ized as substantial evidence supporting that finding. As OMB 
stated in its July 14, 1984 letter: 


The Hemmirki study is subject to both 
reporting and selection bias, because 
the head nurses that chose the subjects 
and the controls, and the women who reported 
their abortions, all were aware that ethy- 
lene oxide was the subject of investigation. 
In addition, the exposure levels of interest 
during the 1950 to 1980 period of the 
retrospective analysis in this study are 
unkncwn 4. o. . . [T]he methodological flaws 
in this study . . . are decisive as a matter 
of accepted scientific procedure . . . . 


A PS a a 


24/ OSHA claimed that a fetotoxic hazard, suggested by the 
Hemminki report, was supported by the studies of Hackett, 
Jones-Price, and.LaBorde and Kimmel. 49 Fed. Reg. at 25754 
(App. 448). These animal studies, however, involved either 
chronic inhalation of extremely high levels of EtO (150 ppm) or 
intravenous injection of the substance, neither of which re- 
flects realistic human exposures. Thus, Hackett involved rats 
exposed to 150 ppm of EtO for 7 hours per day, five days per 
week, while the latter two studies involved intravenous injec- 
tion of EtO into rabbits (Jones-Price) and mice (LaBorde and 
Kimmel). 49 Fed. Reg. at 25748 (App. 442). Finally, although 
OSHA relied on the Bushy Run reproduction study as supporting 
the Hemminki data, 49 Fed. Reg. at 25749 (App. 443), OSHA 
earlier had emphasized that the Bushy Run study showed "no 
Statistically significant adverse effects following exposure to 
33 ppm or 10 ppm." OSHA's Summary Judgment Memorandum, at 
12-13. Similarly, all other studies OSHA cited as supporting 
an "indication" that, EtO is "a potential reproductive hazard" 
involved animals rather than humans. See 49 Fed. Reg. at 25749 
(App. 443), and Ex. 47 at 49 (App. 1454): 





OMB letter at p.6 (App. 420).23/ In fact, Dr. Hemminki 


himself testified that: (1) he had no data on personal habits 


of the women studied at the time of their pregnancies; (2) he 
had no contemporaneous industrial hygiene data; (3) exposures 
might have been higher in the earlier years of the stoäy s 
and (4) the estimated exposure levels were "information on 
general levels of ethylene oxide, but by no means would we have 
tried to correlate the spontaneous abortions to known levels of 
ethylene oxide." Tr. at 775 (App. ___). In addition, as 
conceded in Dr. Hemminki's post-study letter to the British 
Medical Journal, 286 Brit. Med. J. 1976, 1977 (June 13, 1983), 
he took no contemporaneous measurements of EtO levels and "our 
series is not large enough to compare abortion rates and known 
ethylene oxide concentrations." 

In view of the conceded unreliability of the animal 
data and Dr. Hemminki's admission taat his study could not serve 


as the basis for concluding that reproductive effects occur at 


known EtO exposure levels, it is clear that the evidence upon 


25/ A detaile discussion of the problems inherent in 
the Hemminki study which render it an unreliable basis for 
standard-setting, appeared in Ex. 47, at A-35-38 (App. 1552- 
1555). See also Tr. 648 (App. 1795) (testimony of Dr. Lawrence 


Hecker) ("no exposure level data were collected for the 
[Hemminki] study"). 


26/ During the period of the study, field instruments 
simply did not exist to accurately measure EtO at all much less 
at levels near 1 ppm, and since the odor threshold for EtO is 
approximately 700 ppm (i.e., its odor cannot be detected in 
smaller concentrations), Hemminki's assumptions about exposure 
levels during those years are all the more speculative. 
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which OSHA relied would not support a finding that reducing EtO 
exposures to any specific level is necessary to eliminate a 


significant risk of reproductive hazard for employees. 


Es OSHA's Estimates of the Risks of EtO Exposure 
and the Health Benefits of the Final EtO 
Standard Are Based Upon Unwarranted Worker 
Exposure Profile Assumptions at Odds With the 
Record Evidence. 


Despite objections that its “working lifetime” assump- 


tion was unrealistic, and overly conservative, OSHA assumed that 


workers exposed to EtO wovid be exposed over "a typical woring 
life time of eight hours per day, fi days per week, forty-six 
weeks per year, for forty-five years out of a working life span 
of fifty-four years (assumes that a person begins work at age 
20, retires at age 65, and lives 74 years)." 49 Fed. Reg. 
25760, fn.l; id. at 25760-61 (App. 454-455). 

In addition, in estimating the health benefits of 
the final rule, OSHA employed inaccurate assumptions concerning: 
levels of employee exposure to EtO, frequency of exposure, 
nature of exposure, and age of exposed workers. In an appendix 
to its June l4, 1984 letter to OSHA, Ex. 162, OMB summarized 
OSHA's assumptions as follows: 

OSHA's estimates of current exposure levels 

in the occupations affected by the rule 

employ several unwarranted assumptions that 

are at odds with direct information on 

exposures in the RIA [Regulatory Impact 

Analysis, Ex. 6-22] and rulemaking record. 

These assumptions have a powerful effect in 


inflating OSHA's ultimate estimates of 
the health benefits of the rule. 
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First, OSHA has adopted an arbitrary estimate cf 
ethylene oxide exposure among hospital workers, 
the largest employee group affected by the rule. 
In the final RIA, OSHA assumes that 20 percent of 
the hospital workers~-12,474 employees~~are 
currently exposed to ethylene oxide at levels of 
20 ppm. In fact, the exposure information OSHA 
has compiled indicates that at least 40 percent of 
hospital workers are exposed to 1 ppm (two reli- 
able California studies finding 63 percent and 75 
percent of employees exposed at this level), that 
most remaining hospital workers are exposed at 
levels of 5 ppm and lower, and that the number of 
employees exposed at zU ppm is very small-- 
zero to 1.2 percent. (See, RIA, pp IV-14-16). 
Prior to release of the final RIA, OSHA had 
calculated health benefits based upon estimates of 
hospital exposures in these ranges, and its draft 
RIA concluded that "the number of hospitals having 
exposures above 10 ppm appears to be very small." 


This one, unjustified assumption that 20 percent 
Of hospital workers are exposed at 20 ppm accounts 
for El: cancers avoided of OSHA's lower estimate 
of 457 cancers avoided in the final RIA-~nearly 


one-third of the total estimated health benefits 
of the entire rule. 


Second, OSHA incorrectly assumes that all directly 
exposed workers are currently exposed continuous- 
ly--for 8 hours per day, 5 days per week. In 
fact, hoveve", the final RIA indicates that 
approximately 50 percent of directly exposed 
workers in echylene oxide manufacturing, and 38 
percent in health product manufacturing, are 
exposed for only one day per week. This assump- 
tion also exerts a strong upward effect on 
the final health benefits estimate. For example, 
OSHA's Preliminary Quantitative Risk Assessment 
for Ethylene Oxide did adjust exposure estimates 
to take account of intermittent rather than 


continuous exposures (p. 26). This yielded a 
benefits estimate of about 125 cancers avoided 


come ees ame 


over the next fifty years--over two-thirds lower 


than OSHA's lowest current benefits estimate using 
the nonstop exposure assumption. 
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Third, OSHA assumes that all workers directly 
exposed to ethylene oxide are currently 25 years 
old. This inflates the benefits of reducing 
exposures because Older workers are less likely to 
benefit from exposure reductions (since the lag 
between exposure and tumor is from 10 to 40 
years). 

Ex. 162, appendix at 2-3 (App. 425-426), emphasis in original. 

Inevitably, OSHA's inaccurate assumptions concerning 
the nature, level, and duration of employee exposure to EtO 
distorted its assessment of risk and of the health benefits of 
the final standard. 

Je The Rulemaking Record Supports OSHA's 

Decision Not to Include a STEL in the 

Final EtO Standard. 

OSHA based its decision not to include a short-term 
exposure limit in the final EtO standard primarily upon its 
conclusion that “the available health data do not demonstrate 
the risks from EtO exposure to be dose cate-dependent." In 
other words, it has not been shown that the “risk from exposure 
to a given dose of EtO are [sic] greater when that dose is 
distributed at high concentration over a short period of ex- 
posure . . . than at a lover concentration during a longer 
period of time." 50 Fed. Reg. at 73 (App. 545). Accordingly, 


OSHA concluded that “an 8 hour TWA limit on exposures will 


reduce the risk of . . . health effects by limiting the total 


dose received." Id. Even putting aside the evidence supporting 


OSHA's conclusion concerning the absence of a dose rate effect, 
however, it is arvarent that the rulemaking record would not 


support the inclusion of a STEL in the final EtO standard. 
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The majority of independent scientists submitting peer 
review comments on the STEL opposed its inclusion. Of the 
twelve peer reviewers who responded to OSHA's request for 
comments on the STEL, two [National Safety Council (Ex. 174) 
(App. 1743-1744) and National Cancer Institute (Ex. 172) (App. 


1740)] declined to comment, and one [American Chemical Society 


(Ex. 170) (App. 1721-1733)] addressed only the issue of monitor- 

27/ 

ing technology. Of the remaining nine commenters, five — 
28/ 

opposed imposition of a STEL while four supported a STEL. 


Significantly, of the five reviewers opposing a 
STEL, four are independent medical or scientific experts having 
no economic or political stake in the issues, whereas the 
motivations of at least three of the four reviewers supporting 
the STEL may have been "political." NIOSH, for example, is 


federal agency responsible for conducting research and 


27/ Those peer reviewers opposing a STEL included: 
Dr. Bruce Karrh, Vice-President for Safety, Health and Environ- 
mental Affairs, E.I. du Pont De Nemours Co. (Ex. 173) (App. 
1741-1742); The American Academy of Industrial Hygiene (Ex. 175) 
(App. 1745-1750); Dr. Sidney Shindell, Professor and Chairman of 
the Department of Preventive Medicine, Medical College of 
Wisconsin (Ex. 176) (App. 1751-1753); Dr. Marcus Key, Professor 
of Occupational Medicine at the University of Texas' School of 
Public Health (Ex. 177) (App. 1754); Dr. Vernon Carter, Con- 
sultant in Occupational and Environmental Toxicology, and 
Chairman of the ACGIH Chemical Substances Threshold Limit Value 
Committee (Ex. 178) (App. 1755-1759). 


28/ Peer reviewers supporting a STEL included the National 
Institute of Environmental Health Sciences ("NIEHS") of the 
Public Health Service (Ex. 171) (App. 1734-1739); R.V. Durham, 
Director of the Safety and Health Department of the Teamsters 
Union (Ex. 179) (App. 1760-1763); Matilda Babbitz, R.N., Execu- 
tive Director of the American Association of Public Health 
Nurses (Ex. 180) (App. 1764-1770); and the National Institute 
for Occupational Safety & Health ("NIOSH") (Ex. 181) (App. 


1771-1783). 
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for recommending to OSHA proposals for new safety and health 


Standards as well as revisions in existing standards. Moreover, 


NIEHS and NIOSH are sister governmental agencies within the 


Department of Health and Human Services, and both relied upon 
and defended, inter alia, earlier NIOSd submissions to OSHA 
during the EtO rulemaking. Similarly, the Teamsters, in assert- 
ing that a STEL is necessary, simply adopted the basic position 
taken by all the other union participants in the EtO hearings. 
In this light, it is apparent that a STEL was opposed not only 
by a majority of the peer reviewers who addressed the issue, but 
by an overwhelming majority of the disinterested scientific 
experts who responded to OSHA's request for peer review comments 

In addition, and as demonstrated above, the Hemminki, 
Yager, and Johnson & Johnson studies, upon which OSHA primarily 
relied when it initially proposed to include a STEL [(see Ex. 
167-B, at 222-24) (App. 233-35) all have numerous flaws, and, in 
any event, elevated SCEs have not been shown to have any link to 
adverse health effects. See supra, pp. 28-30. And finally, the 
record would not support a finding that a STEL could be feasibly 
monitored. 

Even the union representatives have conceded that 
available monitoring technology plays a part in standard set- 
ting. See, e.g., Testimony of Neil Davis, American Federation 
of Government Employees, Tr. 1220 (App. 1801). As fully docu- 


mented in the rulemaking record, however, all available methods 
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of EtO measurement ave accuracy and/or reliability problems 
including: non-specificity, unreliability of readings, tendency 
to overread or urmder-read EtO levels, vulnerability to other 
influences or interferences (€.Q., heat, humidity, the presence 
of other chemical substances, etc.), relatively "high" lower 
limits of detectability, face velocity requirements, etc. In 


fact, simultaneous parallel testing of three different monitor- 


ing devices have demonstrated that each of the three purportedly 


accurate devices registers substantially different readings. 
See Testimony of Dr. Malcolm Ridgway (Tr. 1353-58, 1361, 1364- 
65) (App. 1809-1813); Testimony of Thomas Schipper (fr. 1339- 
1345) (App. 1802-1808); "EtO Monitoring Device Comparison Study” 
(Ex. 105) (App. 1613). 

OSHA claims that “several monitoring methods capable 
of providing reliable instantaneous measurements 45 low as l 
ppm under field conditions are available and are in use today,” 
and that “it is feasible to monitor a 10 ppm, 15-minute STEL." 
Ex. 167-B, at 230 (App. 241). The monitoring devices vhich OSHA 
contends are capable of measuring at the STEL are the Qazi- 
Ketcham and the MIRAN infrared spectrophotometer. It was well 
established on the record, however, that charcoal sampling 
methods, including Qazi-Ketcham, have a number of disadvantages 
which significantly affect their validity and accuracy. For 
example, overloading or breakthrough can occur as a result of 
the limited number of absorption sites. Once the sites become 
loaded with EtO or moisture from the air, excess EtO will pass 


through the charcoal. Furthermore, results are suspect at high 
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temperatures and at relative humidity greater than 60 percent, 
and transportation and storage of samples require a cold en- 
vironment. See Exhibits 14 (App. 1349-51) and 104 (App. 1594- 
1612). Many of these problems were also recognized in the 
American Chemical Society's peer review comments (Ex. 170, 
memorandum of James Pitts at 3) (App. 1724). 

In addition, the flow rate is critical tc allow 
time for EtO to become absorbed into the charcoal. Therefore, 
charcoal is not suitable for extremely short sampling periods. 
And finally, desorption efficiency must be calculated for each 
batch of charcoal, and tubes must be changed frequently "o 
prevent overloading or breakthrough. 

The MIRAN Infrared instrument is likewise subject 
to interferences which affect its accuracy, including inter- 
ferences from a wide range of chemicals such as methanol, 


isopropanol, gluteraldehyde, acetic acid, ethanol, acetone, and 


diethyl ether. See D. Walsh, EtO Monitoring Equipment, Journal 


of Hospital Supply, Processing and Distribution 32, Table III 
(May-June 1984). As stated in the peer review comments of the 
American Chemical Society (Ex. 170, memorandum of James Pitts) 
(App. 1721-1733), the MIRAN's accuracy values "clearly will 
depend on the complexity and composition of the air mass being 
studied." In addition to problems of interference from other 
substances and water vapor, infrared instruments like the MIRAN 
are relatively non-portable, limiting their usefulness in 
measuring readings of breathing zone samples of employees as 


they move through their working environment. Id, See Exhibits 
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14 (App. 1348-1358) and 104 (App. 1394-1612). Accordingly, 
Walsh concluded "the instrumentation we tested [including 
the MIRAN] cannot be used to fulfill the requirements of the 
OSHA standards." Walsh, supra. 

In light of these facts, OSHA clearly was not accu- 
rately reflecting either the record or the facts when it claimed 
that “several monitoring methods are capable of providing 
reliable instantaneous measurements as low as 1 ppm under field 
conditions are available and are in use today,” and therefore 
"that it is feasible to monitor a 10 ppm, 15-minute STEL." Ex. 
167-B, at 230 (App. 241). 

In summary, the record simply would not have supported 
a finding by OHSA that a STEL was necessary to reduce a signifi- 


cant risk of harm or that a STEL could feasiblv be monitored. 


SUMMARY OF ARGUMENT 
The Secretary, constrained by rigid assumptions 
which necessarily precluded consideration of crucial evidence 
detracting from the substantiality of that upon which he relied, 
approached the EtO standard-setting proceeding with a mind 
inalterably closed on matters critical to the disposition of 
that proceeding. Having assumed that no safe threshold level of 


exposure exists, and having (as a matter of policy) precluded a 


finding that there is a threshold level for EtO, the Secretary 


impermissibly shifted to employers the burden of showing that 
such a threshold exists and disregarded record evidence sup- 


porting the existence of a safe level of exposure. 
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Similarly, having assumed, contrary to the weight 


of reputable scientific thought, that ca "inogenicity for 


humans exposed at low levels can be es: blished by an animal 
(rat) study showing increased cancer rates after continuous 
exposures at high levels, the Secretary brushed aside signifi- 
cant pharmacokinetic evidence undermining both the Secretary's 
evidence and the conclusions drawn therefrom. Finally, the 
Secretary's demonstrably unwarranted worker exposure profile 
assumptions inevitably resulted in substantially inflated 
estimates of the risks of ~ exposure and the projected health 
benefits of the final EtO standard. 

In addition to prejudging crucial factual issues, 
the Secretary relied on epidemiological (human) data which, 
as was demonstrated on the record and as OSHA earlier had 
conceded, did not demonstrate any appreciable risk of cancer 
below exposure levels of 14 ppm. Likewise, and contrary to the 
weight of reputable scientific thought, OSHA claimed that its 
conclusions concerning EtO carcinogenicity were supported by 
evience of chromosomal aberrations and sister chromatid ex- 
changes ("SCEs") despite the undisputed record evidence that 
such effects have not been shown to be connected with any 
adverse health consequences, and despite the admission of OSHA's 
expert that SCEs can be caused by a variety of factors such as 
smoking and stress. In concluding that EtO exposure constitutes 
a reproductive hazard, OSHA also relied upon a human study 


which, as its author admitted, could not support the correlation 
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of effects to specific levels of exposure because no contem- 
e poraneous exposure readings were taken during the period of the 
study. And finally, OS#\ reiied upon animal reproductive 
data which OSHA itself <<; ceded may be an inappropriate basis 
for assessment of risk in humans. 

In view of the Secretary's condvct and the insubstan- 
tiality of the evidence upon which he relied in assessing the 
cancer and reproductive risks associated with humans exposed to 
EtO, it is apparent that the Secretary has failed to demonstrate 
by substantial evidence that the 1 ppm PEL and the requirement 


of signs and labels statirg that EtO is a "Cancer and Reproduc- 





i | tive Hazard" are necessary to eliminate significant risks 
of harm. Accordingly, those reqirements must be invalidated 
Ll or modified. 

The Secretary's determination not to include a short 
term exposure limit in the final standard is, hovever, fully 

@ supported by the record, and it must, therefore, be upheld. 
Furthermore, by deciding not to include a STEL, OSHA conceded 
that studies (concerning chromosomal aberrations and SCEs) upon 
which it previously had relied are inađequate to support a STEL, 


and, by implication, are not substantial evidence for any 





regulatory purpose. 
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ARGUMENT 


BECAUSE THE SECRETARY PREJUDGED CRUCIAL FACTUAL ISSUES 
AND DISREGARDED EVIDENCE AT ODDS WITH HIS OWN ASSUMPTIONS, 
AND BECAUSE THE ADMINISTRATIVE RECORD DOES NOT CONTAIN 
SUBSTANTIAL EVIDENCE SUPPORTING THE 1 PPM PEL OR THE 
SIGNS AND LABELS STATING THAT EtO IS A CANCER AND REPRO- 
DUCTIVE HAZARD, THESE PROVISIONS OF THE FINAL EtO RULE 
MUST BE INVALIDATED OR REVISED. _—_ 
A. The Secretary May Not Set Standards Except 

Upon a Finding, Supported by Substantial 

Evidence and Reputable Scientific Thought, 

That the Standard Is Necessary to Eliminate 


a Significant Risk of Harm. — 


In Industrial Union Department, AFL-CIO v. American 
Petroleum Institute, 448 U.S. 607 (1980) ,29/ the Supreme 


Court held that § 3(8) of the Occupational Safety and Health Act 


(the “Act"), 29 U.S.C. § 652(8), "requires the Secretary, before 


issuing any standard, to determine that it is reasonably neces= 


sary and appropriate to remedy a significant risk of material 
health impairment." 448 U.S. at 639-640. In fact, the Court 
held that the Act “requires the Agency to limit its endeavors in 
the standard-setting area to eliminating significant risks of 
harm." Id. at 651. 

Although the Supreme Court recognized that OSHA's 
finding of a “significant risk" need not be calculated with 
"exact probability" or supported with "anything approaching 
scientific certainty” (id. at 655-656), the Court nonetheless 
stressed the Agency's "obligation to find that a significant 
risk is present before it can characterize a place of employment 


mama ett as A et a ANN AA a OL A LN I 


29/ The Industrial Union Department case concerned OSHA's 


tema esmena ase ona 


standard for occupational exposure to benzene, including OSHA's 
reduction of the PEL for benzene. 
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as 'unsāfe.'" Id. Even those findings which "risk[] error on 
the side of over-protection rather than underprotection," the 
Court said, should be "supported by a body of reputable scien- 
tific thought . . . 5" 1d. 

The Supreme Court squarely rejected OSHA standard- 
setting based upon "probable" or "suspected" risks, grounded in 
"(elxpert testimony that a substance is probably a human car- 
cinogen -- either because it has caused cancer in animals or 
because individuals have contracted cancer following extremely 
high exposures...." Id. at 645. As the Court warned, evidence 
of that sort "would justify the conclusion that the substance 
poses some risk of serious harm no matter how minute the expo- 
sure and no matter how many experts testified that they regarded 
the risk as insignificant." id. Reliance on such a tenuous 
basis would, the Court cautioned, "justify pervasive regulation 
limited only by the constraint of feasibility," Id: VWl> 
timately, then, the Supreme Court invalidated OSHA's reduction 
of the PEL for benzene, because OSHA had reduced that PEL based 


upon assumptions rather than upon findings supported by the best 


available evidence. Id. at 634.30/ Invalidation of OSHA's 


similarly. unsupported EtO standard is warranted in this case. 


30/ As the Court explained: 


In the end OSHA's rationale for lowering 
the permissible exposure limit to l ppm 
was based, not on any finding that leu- 
kemia has ever been caused by exposure 


(Footnote continued) 
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The Act's Substantial Evidence Requirement 
and OSHA's Regulations Impose Upon the 
Secretary the Duty to Consider All Rele- 
vant Information and Preclude the Secre- 


tary From Prejudging Crucial Issues. 2o 

Section 6(f) of the Act, 29 U.S.C. § 655(f), provides 
that, in judicial review proceedings brought by persons adverse- 
ly affected by OSHA standards, "determinations of the Secretary 
shall be conclusive if supported by substantial evidence in the 
record considered as a whole." As this Court held in Industrial 


Union Department, AFL-CIO v. Hodgson, 499 F.2d 467 (D.C. Cir. 


1974), when the Secretary makes a determination which "purports 


to be based on the existence of certain determinable facts, the 


Secretary must, in form as well as substance, find those facts 
from evidence in the record." Hodgson, 499 F.2d at 475-76.31/ 

In addition to the statutory requirement that sub- 
Stantial evidence support the promulgation of health and 


safety standards, OSHA's own regulations require that “all 


(Footnote continued from previous page) 


to 10 ppm of benzene and that ijt wiil 
not be caused by exposure to l ppm, but 
rather on a series of assumptions indicating 
that some leukemias might result from 
exposure to 10 ppm and that the number 
of cases might be reduced by reducing 
the exposure level to 1 ppm. 


448 U.S. at 634, emphasis in original. 


31/ On the other hand, "when the Secretary is obliged to 
make policy judgments where no factual certainties exist or 
where facts alone do not provide the answer, he should so state 


and go on to identify the considerations he found persuasive." 
Hodgson, 499 F.2d at 476. 
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relevant matter presented in written submissions and in any 
hearings" must be considered in formulating the final stan- 
dard, 29 C.F.R. §1911.18(a) (1) (1984), and that the standard's 
Statement of basis and purpose describe "the significant issues 
which have been faced, and . . >» articulate the rationale for 
their resolution." 29 C.F.R. § 1911.18(b). 

In American Federation of Labor v. Marshall, 617 
F.2d 636 (D.C. Cir. 1979), this Court emphasized that: “(t]he 
substantial evidence test . . 2 provides for more rigorous 
scrutiny than the usual ‘arbitrary and capricious' test . . - 
applicable to informal rulemaking." 617 F.2d at 636, footnotes 
omitted. And although OSHA has "broad discretionary authority to 
regulate against possible harms," the courts are required "to 
check extravagant exercises” of this authority: 

The tasks of this reviewing court are 

thus to ensure that the agency has Ci) 

acted within the scope of its authority; 

(2) followed the procedures required by 

Statute and by its own regulations; (3) 

explicated the basis for its decision; 

(4) adduced substantial evidence in the 

record to support its determinations. 
Id. at 649-50, footnotes omitted. Although the reviewing court, 
in performing these tasks, "does not reach out to resolve 


controversies over technical data" or “judge the merits of 


competing expert views," the court "must examine both factual 


evidence and the agency's policy considerations set forth in 


the record. To facilitate this review of the record, the 
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agency must pinpoint the factual evidence and the policy con- 
siderations upon which it relied." Id. at 651 and fn. 66. 

The Supreme Court has made it clear that consideration 
of the evidence contained in the whole record requires the court 
to take into account "contradictory evidence or evidence from 
which conflicting inferences can be drawn. . . ." Universal 
Camera Corp. v. NLRB, 340 U.S. 474, 487-88 (1951). "The sub- 
stantiality of evidence must take into account whatever in the 
record fairly detracts from its weight." Id. at 488. 

Finally, a standard-setting decisionmaker must be 
disqualified "when there has been a clear and convincing showing 
that [it] has an inalterably closed mind on matters critical 


to the disposition of the proceeding." United Steelworkers 


of America, AFL-CIO-CLC v. Marshall, 647 F.2d 1189, 1209 (D.C. 


Cir. 1980), quoting Association of National Advertisers, Inc. V. 
FTC, 627 F.2d 1151, 1195 (D.C. Cir. 1979). As the Supreme Court 
recently held in Motor Vehicle Manufacturers Association v. 
State Farm Mutual Insurance Co., 103 S. Ct. 2856 (1983), an 
agency rule will be held to be arbitrary and capricious if, 
inter alia, "the agency has . . . failed to consider an im- 
portant aspect of the problem [or] offered an explanation for 
its decision that runs counter to the evidence before the agency 
lo. . 4.8 103 8, Ct. at 2861, Thus, it etapiy “is not in 
keeping with a rational process to leave vital questions raised 
by comments which are of materiality, completely unanswered." 


United States v. Nova Scotia Food Products Corp., 568 F.2d 240, 
252 (284 Cir. 1977). 
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The Secretary May Not Employ Rigid Assumptions 
Which Shift to Employers the Burden of Estab- 

lishing That a Safe Level Exists for Exposure 

to a Suspected Carcinogen or Which Are Other- 

wise Inconsistent With the Secretary's Duty 

to Abstain From Setting Standards Unsupported 


By Substantial Evidence. 


This Court has summarized the Supreme Court's holding 


in the benzene case as follows: "OSHA's finding about the 


non-malignant harms of benzene [as well as those concerning 
leukemia] were flawed . . . by rigid assumptions and a lack of 
specific evidence of harm at low levels." United Steelworkers 
of America, AFL-CIO-CLC v. Marshall, 647 F.2d 1189, 1246, n.86 
(D.C. Cir. 1980), citing Industrial Union Department, 448 U.S. 
at 632. 

One of the referenced "rigid assumptions" at issue in 
the benzene case concerned the burden of proof in such 
standard-setting. Although OSHA had contended that regulated 
employers bear the burden of proving that there is a safe level 
of exposure to suspected carcinogens, the Supreme Court dis- 
agreed, insisting that "the burden [is] on the Agency to show, 
on the basis of substantial evidence, that . . . exposure to 
[specified levels of such substances] presents a significant 
risk of material health impairment." Industrial Union Depart- 
ment, 448 U.S. at 652-53. Thus, it vas impermissible for OSHA 
to base its benzene standard upon its conclusion that industry 
had failed to prove that there is a safe threshold level of 
exposure. Id. at 633. In fact, as this Court observed in 


"in ini- 
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tiating the benzene rulemaking . . . never even asked for 
comments on whether there was a safe level of exposure... Pla 
647 F.2d at 1247, citation omitted. 

In this regard, the Supreme Court rejected the 


Agency's application of "its standard policy with respect to 


carcinogens," pursuant to which the Agenc "assume[s] that no 
P : Y 


safe level exists for exposure to a carcinogen," and which 
places upon industry the "burden. . . of proving that a safe 
level of exposure exists." 448 U.S. at 635, 39,32/ 
And finally, the Court rejected OSHA's PEL-setting 
policy, pursuant to which "[i]f no safe level is established, 
. . [OSHA selects] an exposure limit that is the lowest 
feasible." 448 U.S. at 637, footnote omitted. 
Examination of OSHA's final EtO rule in light of both 
the Agency's “Cancer Policy" (29 C.F.R. Part 1990) (App. 564- 
576) and OSHA's admitted “primary assumptions" reveals that OSHA 
has prejudged crucial factual issues by employing the same 
impermissible assumptions and burdens of proof which the 
Supreme Court rejected in the benzene case. Furthermore, 


although OSHA permitted “industry witnesses" to challenge 


nya a: ts AN EN NT: a S 


32/ As the Court noted, OSHA's "generic cancer policy” 
was designed to eliminate the necessity for permitting industry 
witnesses to contradict the Agency's policy views "by fore- 
closing industry from arguing that there is a safe level 
for the particular carcinogen being regulated." Id. 


nner E se meres era ae ea 
ta eta aaae 





- $6 ~ 


assumptions and evidence, the Agency has, under the rubric of 


“resolving” the scientific issues,33/ disregarded evidence 


demonstrating that the Agency's supporting "significant risk" 
findings, methodology, and data are insufficient and insub- 


stantial. 


De In Promulgating the Final EtO Standard, the Secre- 


tary Employed Impermissible and Rigid Assumptions 
Which Precluded Consideration of Evidence Incon- 
sistent Therewith and Necessitated Prejudgment of 
Crucial Factual Issues. 


The Association is not seeking in these review pro- 
ceedings to have this Court “resolve controversies over tech- 
nical data" or "judge the merits of competing expert views." 
American Federation of Labor v. Marshall, 617 F.2d at 651. 
Rather, the Association asks the Court to determine whether the 
Secretary approached the promulgation of OSHA's final EtO 
Standard with "an inalterably closed mind on matters critical 


to the disposition of the proceeding," United Steelworkers of 
America AFL-CIO-CLC v. Marshall, 647 F.2d at 1209, and failed 
to "follow[{] the procedures required by statute and by its own 
regulations; . . . explicate[] the basis for its decision; [and] 
adduce[] substantial evidence in the record to support its 
determinations." American Federation of Labor v. Marshall, 617 
F.2d at 649-50, footnotes omitted. 


mm I Enna 


33/ See, e.g., OSHA's November 23, 1984 letter denying the 
Association's motion for stay and petition for modification 


("Denial") at 5. 
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The facts discussed above demonstrate that "rigid 
assumptions" permeated and controlled the Secretary's conduct 
in the EtO rulemaking. Those assumptions, vhich vere articu- 
lated in OHSA's Cancer Policy and elsewhere, precluded consid- 
eration of pharmacokinetic evidence concerning threshold levels 
and dose level differences between rats and humans, greatly 
overstated the nature and level of worker exposure profiles, and 
required that OSHA rely, contrary to the weight of veputable 
scientific thought, upon animal studies in determining risks for 
humans. See supra at 11-22; 33-35; Reply of Association of 
Ethylene Oxide Users to Secretary of Labor's Opposition to 
Motion for Stay Pending Review, at 20-21. 

As fully explicated above, OSHA's Cancer Policy 
required that the Agency make "no determination . . . that 
'threshold' or 'no-effect' levels of exposure can be established 
for a human population exposed to . . . any specific substance," 
29 C.F.R. 1990.143(h) (App. 572), and the Agency conceded that 
this assumption governed its conduct in this rulemaking. See 
supra at pp. 11-13. In fact, as in the benzene case, OHSA, "in 
initiating the [EtO] rulemaking . . . never even asked for 
comments on whether there was a safe level of exposure . . . - 
United Steelworkers of America v. Marshall, 647 F.2d at 1247, 


citing Industrial Union Department, 448 U.S. at 623. 


In addition, despite its stated assumption that "the 


effects of EtO are . . . dose dependent," i.e., that "the health 


effects of EtO are related to the total dose alone," 50 Fed. 
Reg. at 73 (App. 545), the Secretary brushed aside -- without 


analysis -- evidence showing that, because of the “clearing” 
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mechanism, intermittent low level occupational exposures may 
result in no toxic dose and that a threshold level is likely. 
See supra at pp. 13-15. Not only did the Secretary's prejudg- 
ment of the threshold level issue impermissibly impose upon 
regulated employers the “burden . . . of proving that a safe 
level of exposure exists” (Industrial Union Department, 448 U.S. 
at 635, n.39), it is apparent that evidence submitted in an 
attempt to meet that burden was disregarded. 

Furthermore, OSHA's Cancer Policy permits the deter- 
mination of potential carcinogenicity for humans to be made on 
the basis of a single animal study. 29 C.F.R. § 1990.112(a) and 
(b) (App. 568). That policy also precludes the Secretary from 
even considering arguments against the Secretary's evidence 
or methodology unless such opposing evidence meets far more 
stringent criteria than that to which the Secretary's evidence 
is subjected. 29 C.F.R., § 1990.144(a), (c), and (d) (App. 
572-74). These biases and burdens constrained the Secretary in 
determining carcinogenic risk for humans to depend heavily upon 
animal studies of questionable validity, despite the weight of 


reputable scientific thought that animal studies are extremely 


unreliable predictors of cancer risks for humans. See discussion 


supra at pp. 19-22. 

Finally, OSHA's inflated assumptions concerning 
the nature, level, and duration of worker exposure profiles 
necessarily distorted both the assessment of significance of 
risk for the exposed population and the projected health bene- 


fits of the final standard. Against the background of undis- 
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puted record evidence concerning the “clearing” mechanism and 
the consequent likelihood of no-effect dose or threshold levels, 
the distorting effect of OSHA's exposure profile assumptions is 
all the more apparent. 

In summary, OSHA's primary assumptions required the 
Secretary to prejudge crucial factual issues, and impermissibly 
to shift the burden of proof in the EtO rulemaking proceeding. 
Consequently, and contrary to the Supreme Court's admonition in 
Industrial Union Department, the Secretary found that "no safe 
level" had been established and selected "an exposure limit that 
is the ) west feasible.” 448 U.S. at 637, footnote omitted. 
See OSHA's Opposition at 19 (OSHA asserts that it was con- 
strained from setting the PEL lower than 1 ppm because of 
“feasibility concerns"); Denial at 3 ("considerations of 
feasibility prevent the Agency from setting the PEL any lower"); 
Denial App. at 28 (the "PEL was established . . . on the basis 
of technological feasibility"). 

The Secretary has Failed to Adduce Substantial 


Evidence in the Record to Support its Determina- 
tions Concerning Cancer and Reproductive Hazards 


While the Association does not dispute the role 
of policy considerations in determining that a particular level 
of risk is "significant," Industrial Union Department, 448 U.S. 
at 656, n.62, OSHA's rigid assumptions have, as demonstrated 
above, led it improperly to substitute policy considerations for 


scientific objectivity in areas in which the substantial evi- 


dence test is applicable. See American Iron and Steel Institute 
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vy. OSHA, 577 F.2d 825, 831 (3d Cir. 1978), cert. dismissed, 448 


U.S. 917 (1980) ("substantial evidence must support OSHA's 
determinations based in whole or in part on factual matters 
subject to evidentiary development"). 

Contrary to the requirements of its own regulations 
that the Agency consider "all relevant matter presented” and 
“articulate the rationale" for the resolution of significant 
issues (29 C.F.R. § 1911.18), the Secretary either totally 
disregarded or failed adequately to consider and explain: 
(1) evidence concerning threshold levels; (2) the implications 
of pharmacokinetic evidence concerning breathing rate differen- 
tials between rats and humans; (3) the unreliability of animal 
studies in predicting cancer or reproductive risks for humans; 
(4) the weakness of the epidemiological data upon which the 
Secretary relied in determining the cancer and reproductive 
hazards of EtO exposure; and (5) the negligible or non-existent 
predictive value of chromosomal aberrations and/or SCEs with 
regard to cancer risks. See discussion supra at pp. 13-30. 
Furthermore, in addition to the various on-the-record submis- 
sions and testimony concerning the unreliability and internal 
conflicts of the evidence upon vhich the Agency based its 
conclusions, that unreliability has been further highlighted by 
Such diverse entities as the Interdisciplinary Panel on Carcino- 
genicity, the Environmental Protection Agency, the Office of 
Management and Budget, and OSHA itself. See supra at pp. 23-27. 

Certainly, the "substantiality" of the evidence relied 


upon by OSHA in assessing cancer risks and reproductive hazards 
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cannot be characterized as even minimal when the evidence 
"which fairly detracts from its weight" is taken "sate 
account". Universal Camera Corp. v. NLRB, 340 U.S. at 488, 
And because the Secretary's determinations regarding the cancer 
and reproductive hazards associated with ethylene oxide are 
not “supported by substantial evidence in the record considered 
as a whole," those determinations may not be deemed "conclu- 
sive". 29 U.S.C. § 655(f). Consequently, the Agency's failure 
to meet the requirements of its own regulations (to consider all 
relevant evidence and to fully explicate the basis for its 
determinations) requires a finding that OSHA has exceeded its 
discretionary authority to regulate against the possible harms 
of Eto. American Federation of Labor v. Marshall, 617 F.2d at 
649-50. 
F. OSHA Failed to Establish on the Basis of Reputable 
Scientific Thought That Reducing the PEL to 1 ppm and 
Requiring Signs and Labels Stating that EtO is a 


Cancer and Reproductive Hazard are Necessary to 
Eliminate Significant Risks of Harm. 


It is apparent from the foregoing discussion that OSHA 
has not supported with a “body of reputable scientific thought” 


its determinations that certain key provisions of its finau 


ethylene oxide standard are necessary to eliminate “significant 


risks of harm." Industrial Union Department, 448 U.S. at 


655-56, 651. Rather, OHSA has impermissibly set its 1 ppm PEL 
based upon “assumptions” that exposure to EtO at a greater 
level poses a "probable" risk of cancer or adverse reproductive 


effects for humans. 
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In contrast with known carcinogens (e.g., asbestos) or 
substances which cause specific adverse effects at known blood 
levels (e.g., airborne lead), no epidemiological study has 
established a causal relation between known low-level (e.g., 
10-14 ppm) exposure to EtO and any adverse health effect, 
including cancer or reproductive consequences in humans. See 
supra at 27, 23-24, 32 (statements of Golberg, OSHA, Hemminki). 

Thus, the Secretary improperly has set the EtO 


standard based upon "probable" or "suspected" risks, grounded in 


\ 
purportedly expert testimony that EtO is probably a "human 


carcinogen" because "it has caused cancer in animals" exposed 
to constant high levels of EtO throughout their lifetimes. 
Industrial Union Department, 448 U.S. at 6045. In view of the 
du denes contained in the Agency's rulemaking record, OSHA has 
failed to heed the Supreme Court's admonition that the "Agency 
. . . limit its endeavors in the standard-setting area to elim- 
inating significant risks of harm." Id. at 651. Accordingly, 
because the Secretary has demonstrably failed to establish by 
substantial evidence that reduction of the PEL for EtO to 1 ppm 
(with an action level of .5 ppm) is necessary to eliminate a 
significant risk of harm, the PEL and the action level are 


invalid and must be withdrawn or modified .24/ 


34/ The Association suggests that the present record 
would support a PEL of no lower than 10 ppm and an action level 
of 5 ppm. Furthermore, if the PEL is invalidated, it would be 
logical to require the Secretary, in any subsequent EtO rule- 
making, to provide that the required implementation date for 
engineering controls (e.g., one year after issuance of the final 
standard) precede or coincide with, rather than follow, the 
required implementation date for medical surveillance of 
employees. 
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Similarly, the lack of substantial evidence to support 
the Secretary's findings concerning the carcinogenicity and 
reproductive hazards of EtO exposure requires invalidation of 
the requirement [§ 1910.1047(j) (App. 492-93)] that signs in 
regulated areas and labels on EtO containers state unequivocally 
that EtO is a "CANCER AND REPRODUCTIVE HAZARD." In defending 


the required language, OSHA conceded that the signs and labels 


"are not meant to be judgments on the quality of the scientific 


evidence pertaining to the health effects," but rather are 
designed to "alert workers . . . to the possible adverse effects 
of exposure . . . ." 49 Fed. Reg. at 25780 (App. 474). The 
signs and labels provision, however, mandates a specific "change 
in practices," and thus raises the requirement that the 
Secretary "make a threshold finding that significant risks... 
can be eliminated or lessened by" that change. Industrial Union 
Department, 448 U.S. at 642, 662. Because the Secretary made no 
such "threshold finding" with regard to the mandated signs and 
labels, the Association submits, in view of the lack of substan- 
tial evidence showing that EtO is a cancer or reproductive 
hazard at known low occupational exposure levels, that the signs 
and labels requirement is indeed unsupported by the rulemaking 
record, and must be invalidated. 

There is no doubt, however, that, at high levels 
and long exposures, EtO is a toxic substance and that employers 
should take steps necessary to prevent harmful exposures. 
While the Association agrees that employees should be fully 


apprised of workplace health or safety hazards, it opposes 
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the required signs and labels because they would needlessly 
and without scientific justification create fear and anxiety in 
employees’ minds. See Ex. 153, at 103-108 (App. 1715-1720). 
Accordingly, although the Association's members fully intend to 
comply with the requirements of the EtO rule, whatever its 
final form may be, the Association suggests that the record 
would support required signs and labels which state that EtO is 
extremely toxic at high levels and long exposures, and which 
carry appropriate warnings concerning safe use, including a 
warning not to breathe vapors. There is no reason to suppose 
that such signs truthfully warning employees of the establisi 2d 
hazards of EtO exposure would not protect worker health and 
safety to the same extent that (just as much as) signs whieh 
boldly assert, without evidentiary support, that EtO is a cancer 
and a reproductive hazard. 

II. THE SECRETARY CORRECTLY CONCLUDED THAT THERE IS NOT 

SUBSTANTIAL EVIDENCE IN THE RULEMAKING RECORD TO 


SUPPORT THE INCLUSION OF A SHORT-TERM EXPOSURE LIMIT 
IN THE FINAL ETO STANDARD __ 


The Association agrees with the Secretary that the 
absence of an established dose-rate effect for EtO renders 
insupportable the inclusion of a STEL in the final EtO standard. 
50 Fed. Reg. at 73 (App. 545). Aside from the dose-rate effect 
issue, however, rejection of a STEL was requirtd because the 
record did not otherwise establish that a STEL is necessary to 
prevent "significant risk of material health impairment" (Indus- 


trial Union Department, 448 U.S. at 639-40), or that compliance 


with or enforcement of a STEL is "feasible." American Textile 


Manufacturers, Inc. v. Donovan, 452 U.S. 490, 508-509 (1982). 
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As demonstrated above (see pp. 36-37, supra), the 
overwhelming majority of disinterested scientific experts who 


responded to OSHA's request for peer review comments opposed a 


STEL, and the studies (i.e., Hemminki, Yager, and Johnson é. 


Johnson) upon which OSHA relied in initially proposing to 
include a STEL are significantly flawed and are inadequate to 
support a STEL. Significantly, by not including a STEL, OSHA 
conceded that those studies do not constitute evidence suffi- 
cient to support such a requirement. By further implication, if 
the Hemminki, Yager, and Johnson & Johnson studies provide 
inadequate evidence to support a STEL, their utility for any 
regulatory purpose is questionable. 

Finally, given the demonstrated lack of available 
technology capable of accurately measuring low levels of 
EtO over short durations in field conditions (see Supra at 
pp. 37-38), a STEL could not feasibly be monitored either by 
OSHA or by regulated employers. Although imposition of a STEL 
would lead inevitably to administrative proceedings and/or 
litigation concerning alleged STEL violations, a fact-finder 
would have no objective basis for determining what level of EtO 
was really present if the monitoring devices (i.e., the 
employer's and the OSHA inspector's) disagreed. See testimony 
of Thomas Schipper, Tr. 1339-45 (App. 1802-1808); Ex. 105 
(App. 1613). 

Accordingly, since neither need for a STEL nor the 
feasibility of monitoring such a requirement can be established 
on this record, the Secretary correctly decided not to include a 


STEL in the final EtO standard. 





CONCLUSION 

For all of the foregoing reasons, it is apparent 
that the Secretary's prejudgment of crucial factual issues 
and the lack of substantial evidence to support the Secretary's 
findings require a determination that the Secretary has not 
established that the 1 ppm permissible exposure and the signs 
and labels requirements are necessary to eliminate a significant 
risk of harm. Accordingly, those provisions of the final EtO 
standard must be invalidated or modified. 

However, because the record does not contain sub- 
Stantial evidence establishing that a short term exposure 
limit is necessary or feasible, the Secretary's decision not to 


include a STEL must be upheld. 
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